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into!hydrogen!peroxide!and!then!into!free!electrons.!!!"#$"$% + !!! !"# !"#$%&'( +!! !0! !
























































































































































1,000,000& 0.93!±!0.25! ! 2.36E,07!±!5.5E,8! ,46.5!
500,000& 1.24!±!0.07! ! 2.70E,07!±!4.4E,8! ,55.1!





































































































































































































































































































































































































































































































































































was! that! the!biosensor! could!not!be! cytotoxic.! This! forced!us! to!only! select!materials! that!have!been!
proven!to!be!biocompatible.!The!biosensor!design!was!also!constrained!by!the!equipment!available.!The!
biosensor!had!to!be!easily!used!with!the!AUTOLAB!potentiostat!found!in!Dr.!Susan!Zhou’s!lab.!The!costs!
for! the!materials! for!all!prototype!designs!were! limited! to!a!budget!of!$156!per!person,! for!a! total!of!
$468.! ! The! time! to! complete! the! design! and! test! prototypes!was! limited! to! the! 2013,2014! academic!
year.!
3.4+Project+Approach+
This! project! is! based! upon! a!MQP! project! completed! in! the! 2012,2013! academic! year,!which!
designed!and!tested!a!biosensor!to!monitor!lactate!levels.!The!approach!for!this!project!was!to!redesign!
the! existing! lactate! biosensor.! The! goal! of! this! project! was! to! create! a! biosensor! that! had! improved!
sensitivity,! reproducibility,! and! response! time!when! compared! to! the! previous! design.! In! order! to! do!
this,! the! literature! was! reviewed! to! examine!which!materials! would! be! advantageous! for! use! in! this!
project.! In! an! iterative! testing! process,! each! component! of! the! design! was! tested! for! effectiveness.!





of! lactate! concentration,! and! then!using! that! curve! to!estimate! the! concentration!of! lactate! in!media!



























































































!"#$"$% + !!! !"# !"#$%&'( +!! !0! !





























































































































































































































































































































































































































































































































































1& ,,! 0! 5! 0!
2& 0.2!mL!of!25!mM!lactate! 0.000005! 5.2! 0.96!
3& 0.4!mL!of!25!mM!lactate! 0.000015! 5.6! 2.68!
4& 0.8!mL!of!25!mM!lactate! 0.000035! 6.4! 5.47!
5& 0.8!mL!of!25!mM!lactate! 0.000055! 7.2! 7.43!















































































1,000,000& 0.93!±!0.25! ! 2.36E,07!±!5.5E,8! ,46.5!
500,000& 1.24!±!0.07! ! 2.70E,07!±!4.4E,8! ,55.1!
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